Up-regulation of Bak and Bim via JNK downstream pathway in the response to nitric oxide in human glioblastoma cells.
Nitric oxide (NO) is a chemical messenger implicated in neuronal damage associated with ischemia neurodegenerative disease and excitotoxicity. In the present study, we examined the biological effects of NO and its mechanisms in human malignant glioblastoma cells. Addition of a NO donor, S-nitroso-N-acetyl-penicillamine (SNAP), induced apoptosis in U87MG human glioblastoma cells, accompanied by opening mitochondrial permeability transition pores, release of cytochrome c and AIF, and subsequently by caspase activation. NO-induced apoptosis occurred concurrently with significantly increased levels of the Bak and Bim. Treatment with SNAP resulted in sustained activation of JNK and its downstream pathway, c-Jun/AP-1. The expression of dominant-negative (DN)-JNK1 and DN-c-Jun suppressed the activation of AP-1, the induction of Bak and Bim, and the SNAP-induced apoptosis. In addition, de novo protein synthesis was required for the initiation of apoptosis in that the protein synthesis inhibitor, cycloheximide (CHX), inhibited NO-induced apoptotic cell death as well as up-regulation of Bak and Bim. These results suggest that NO activates an apoptotic cascade, involving sustained JNK activation, AP-1 DNA binding activity, and subsequent Bak and Bim induction, followed by cytochrome c and AIF releases and caspases cascade activation, resulting in human malignant brain tumor cell death.